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a.  UWMtliitloM  being  undertaken i 

This  Annual  Summary  Report  No*  J  oovere  the  period 
:iaroh  i«  i960  through  February  26,  1961.  work  under  the 
oontraot  which  has  been  performed  after  Annual  Hi— ary 
Report  No.  2  naa  been  reported  In  three  WTSR  (Noe  7*  6  and  9)* 

In  the  preaent  annual  report  a  eu— ary  will  therefore  be  given 
of  the  work  reported  in  theee  three  WT8R  plus  a  report  of  the 
work  perform d  froa  oeoeaber  1,  i960  to  February  28,  1961. 

1)  tt«gh  lntenalty  flash  photolysis  tf  aoetone  and  iom 
aliphatic  aldehydes. 

This  part  of  the  work  la  now  ready  for  publication. 

Ihua  all  the  flash  photolysis  studies  on  aoetone,  acetaldehyde, 
proplonaldehyde,  n-butyraldchyde  and  lsobutyraldehyde  have  been 
ooopleted.  A  manuscript  has  been  prepared  (0.  wetteraark.  High 
lntenalty  photolysis  studies  of  aoetone  and  so—  aliphatic 
aldehydes),  and  includes  bo  pages  type-written  text  together 
dtn  2b  ilgures  and  2o  tables.  The  work  will  be  published  in 
Arkiv  far  Keal  and  provided  with  you r  code  number  AF03R  IK 
J9*6o2.  Printed  preprints  will  be  available  about  .4ay  13th 
and  will  then  be  immediately  forwarded  to  your  office  In 
iiTussela.  A  summery  of  the  work  is  given  below. 

The  vapour  phase  photolysis  of  acetone,  acetaldehyde, 
proplonaldehyde,  n-butyraldehyde  and  lsobutyraldehyde  has  been 
Investigated  at  very  high  light  intensities. 

High  intensity  flash  light  souroes  provided  the  basis  for 
the  experimental  Investigation.  Too  of  the  flash  photolysis 
apparatus,  whloh  have  been  constructed  at  the  Institute  of 


Physloal  Chemistry*  Uppsala*  ware  employed  for  this  purpose. 

Analyses  for  oil  major  products  were  oodo  on  samples  which 
wore  exposed  to  unfiltorod  light  in  o  cylindrical  roootion  vessel 
(Apparatus  II).  In  the  present  oaaa  ibOO  Joules  woro  dischorgod 
in  this  apparatus*  giving  absorbed  lntonaltloa  of  tho  ordor  of 
10*^  quanta  boo”1,  litre-1  with  a  flash  period  of  10  usee.  Tho 
otoioh-ebmetry  of  tho  produota  showed  that  all  laportant  consti¬ 
tuents  woro  measured. 

iv  using  a  very  intense  point-discharge  (Apparatus  III)* 
Quantum  yields  for  the  formation  of  the  aaln  products  have  been 
determined  in  parallel  light.  The  saaplea  absorbed  light  in 
the  absorption  band  s round  260  mi.  Flashes  of  100*000  Joules* 

D%  .1 

whioh  gave  absorbed  intensities  of  the  order  of  10  Quanta  seo 
litre-1  were  used  throughout.  The  absorbed  light  dose  was  cal¬ 
culated  from  a  knowledge  of  the  various  quantities  involved. 

Thus  the  speotral  distribution  of  the  light  emitted  from  the 
dleoharge  was  datarainad.  The  duretlon  of  the  light  pulse  from 
Apparatus  III  was  shown  to  be  strongly  dependant  of  the  wave¬ 
length  of  the  llfaht  Isolated*  and  increases  fror.  30  to  >00  usee 
when  the  wavelength  is  varied  fro<  220  to  pOO  mi. 

In  all  oases  the  samples  have  been  subjected  to 

flash. 

The  product  yields  have  been  determined  by  means  of  gaa 
chromatography  using  a  flame  ionisation  detector  or  a  high  sen- 
oltlvlty  thermal  conductivity  dateotor. 

Helium  was  added  In  some  experiments  in  order  to  determine 
the  lnfluenoe  of  the  reaotlon  temperatures  on  the  produo t  yields. 

It  was  found  that  rea  *lona  whioh  are  first  order  with 
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rupiot  to  radical  concentration  oould  bo  satisfactorily  ellml- 
no too.  This  resulted  In  •  striking  simplification  of  tho  roootlon 
sohomes  and  nos  lod  to  now  Information  concerning  tho  prlaary 
rJiotoohoaloal  mechanisms  and  tbo  roaetlona  of  tho  formed  radicals. 


Ap£Orftu§v|l.  Carbon  monoxide  and  ethane  woro  found  to  bo 
tbo  major  produota.  Minor  produets  woro  methane.  blaoetyl.  methyl 
ethyl  ketone.  acetaldehyde  and  hydrogen. 

Tho  produo t  yields  have  boon  measured  as  a  function  of 
acetone  pressure  both  in  tho  presence  and  essence  of  helium. 

'lhe  addition  of  helium  was  found  to  cause  speoiflo  ohangee 
In  tbo  product  yields,  thus  tbo  yield  of  methane  increases  whereas 
the  yields  of  blaootyl  and  aoetaldehyde  decreases. 

The  ooourenoe  of  three  primary  processes  nss  been  demon¬ 
strated.  giving  rlee  to  methyl,  sooty 1,  eeetonyl  redloele  end 
hydrogen  atoae.  A  coaplate  raaotlon  schema  ior  the  reactions 
of  these  radloals  is  presented  and  discussed. 

T*1*  Quantum  yield  for  the  formation  of 
ethane  has  been  determined  ee  a  function  of  aoatona  pressure 
and  was  found  to  doorcase  from  0.017  to  0.009  in  the  pressure 
interval  40  -  li'O  mo  Ug. 

Ihs  Quantum  yield  determinations  show  that  at  high  light 
Intensities 

either  the  recombination  of  radicals  to  form  aoetono  increases 
relative  to  the  other  reactions 

or  triplet  molecules  are  effectively  deactivated  to  the  ground 
rtate  In  triplet- triplet  collisions.  These  two  possibilities 
ere  dlesussed  and  treated  mathematically. 
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A^^«r§tu»_II.  The  product  yields  hove  boon  determined  oo 
fc  lunctlon  of  acetaldehyde  pressure. 

The  analytical  results  con  bo  dasorlbed  by 
CI4CH0  -  CH4  ♦  CO  (s) 

CH^CHO  -  £  C2H6  ♦  4  Hg  ♦  CO  (b) 

CH?CHO  -  t  CH^COCH^  ♦  |  Hg  ♦  5  CO  (0) 

with  thu  relative  Importance  of  (a)  45  e,  (b)  4i  jL  and  (e)  14  >. 

5fri*?f|u§_Ill.  Quantum  yields  for  the  formation  of 
nc- thane  and  ethane  have  boon  determined  as  a  funotlon  of  acet¬ 
aldehyde  pressure.  In  the  pressure  Interval  40  -  270  am  Hg  the 
Quantum  yield  of  methane  use  found  to  decrease  from  0.u2y  to 
0.005  and  that  of  ethane  from  0.017  to  0.007. 

T°^?hfe4qfA^e 

ri1®  product  yields  have  been  determined  as 
a  function  of  proplonaldehyde  .treasure. 

The  analytical  results  can  be  deeorlbed  by 


CJI-CHC  *  ♦  CO 

(d) 

t  ^  c  ; 

C.-ii  CKO  •  4  C.H,  ,  4  H,  ♦  CO 

(e) 

CgK.  CHC  •  |  »  Hj  ♦  CO 

(f) 

C^H-CHO  -  C„Hh  ♦  H.  ♦  CO 

(«> 

CgH^CHO  -  2  CH^  -  ?t.  ♦  CO 

(h) 

with  the  relative  importance  of  (d)  51  &»  < e)  57  4»  (f)  0,6  4* 
(d)  4.6  ,1  and  (h)  1.2  ,i. 

4r£fff$2§ .Isl*  Ihe  Quantum  yield  for  the  formation  of 
ethane  has  been  determined  to  be  about  0.02  and  was  found  to 
decrease  with  increasing  proplonsldehyda  pressures. 
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A^j«r§|.uf_II.  The  produo t  yielda  novo  boon  determined  at 
a  n-butyraldehyde  proaauro  of  30  mm  Mg. 

Xho  analytical  rooults  oan  bo  doaorlbod  by 


C^CMO  -  CpM^  ♦  CH^CHO 

(1) 

C^CHO  -  CjHg  ♦  CO 

(J) 

Oji^cao  «  |  ♦  £  Hg  ♦  CO 

<k> 

C^H^CHO  -  C3Hc  ♦  rij  ♦  00 

(1) 

wich  the  relative  laportanoe  of  (i)  50  ;<#  ( J )  22  i,  (k)  25  2 
and  (1)  2,7  *.  Xraoe  quantities  of  butane  and  pentane  :;ero  alao 
„ound. 

Agjjfrftgg .ill •  quantum  yields  for  the  formation  of 

..ropane  and  ethylene  nave  oeen  oetertsined  at  4o  an  rig  prea laure 
ji‘  n-butyi-aldohyue  and  found  to  bo  0.013  and  0.022  respectively. 

T  oobuty  raldehy  do 

Apjaratuc_II.  The  product  yields  have  been  determined  et 
on  lsobut;,raldehydt  preoeure  of  30  an  Hg. 

The  analytical  rest  Its  oan  be  described  by 
C..H.CT0  -  ♦  CO  (m) 

C^’^C’fO  •  i  ♦  *  H2  ♦  CO  (n) 

C-I^CHO  .  C.H.  ♦  H-  +  CO  (o) 

•4  *  2  *" 

-tth  thn  relative  laportanee  of  (a)  54  i,  (n)  34  i  and  (o)  12  4* 
A^£aratua_lXI.  The  quantum  yield  for  the  formation  of 
.ro.  ane  hae  been  determined  at  40  m  fig  pressure  of  loobutyr* 
aldehyde  and  found  to  be  0.03*3* 

Ocuplete  reaction  ooheaes  for  the  reactions  be  twee:,  tno 
^ocui  It**,  i  raw  radicals  are  presented  and  discussed.  wo~e  wi  the 
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information  obtained  concerning  these  reactions  are  aa  follows i 

4 

The  reaction  between  two  formyl  radicals  has  been  shown 
give  mainly  hydrogen  and  carbon  monoxide. 

The  predominant  reaction  as  a  result  of  a  collision  between 
a  methyl  and  a  formyl  radical  is  the  formation  of  methane  and 
carbon  monoxide. 

The  ratio  between  the  rate  constant  of  disproportionation 
and  the  rate  constant  of  combination  of  n- propyl  radicals  has 
been  determined  to  be  0*2  • 

The  ratio  between  the  rate  constant  of  disproportionation 
and  the  rate  oonstant  of  combination  of  isopropyl  radicals  has 
been  determined  to  be  O.ob. 

There  is  indication  that  long-lived  electronically- excited 
aldehyde  molecules  are  formed  which  are  deactivated  to  the  ground 
state  in  collisions  between  two  such  molecules.  In  particular* 
for  acetaldehyde  this  is  supported  by  the  results  obtained  from 
e  mathematical  treatment  of  the  data. 

2)  Flash  heating  studies. 

A  large  number  of  data  has  been  collected  from  the  flash 
heating  sfc  idles  of  benzene  and  various  substituted  aromatics. 

In  these  experiments  a  quartz  capillary  le  placed  inside  the 
" point-discharge "  of  Apparatus  III  (WSR  Mo.  £).  The  results 
from  the  flash  heating  studios  of  benzene,  mesitylene*  ethyl¬ 
benzene  and  phenantrene  were  submitted  in  Q/fSR  Me,  ?  • 
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3)  ?1aDS-6p«ctrof3etry . 

Mass- spectrometry  has  progressed  according  to  plans  and 
sooie  results  have  been  mentioned  in  previous  UTSftts.  Also  It  has 
been  very  useful  as  a  check  and  complement  to  the  gas  chromato¬ 
graphic  work  which  hae  been  lndespensable  for  the  work  reported 
under  l). 

b.  Difficulties*  If  any*  encountered  during  the  reporting 
period  whioh  may  hinder  progress  of  the  work. 

No  particular  or  remarkable  difficulties  have  been  en¬ 
countered  during  the  period  of  this  report. 

o.  A  brief  statement  of  research  plans  for  the  next 
period. 

The  work  mentioned  in  the  previous  iJlsi*  wo.  9  will  be 
completed  end  th6  results  Included  In  the  Final  (Technical) 

P.eport  vihlch  ie  now  under  preparation  in  order  to  be  ready 
before  June  30 *  1961. 


d.  Personnel  and  administration 

(1)  As  previously  .nentioned  f 11. mag.  Gdsta  Palm  la 
temporarily  working  on  the  projeot.  Pll.lie.  Lars-Olof  sundeldf 
has  measured  diffusion  by  means  of  light  absorption.  Prom 
January  1  Mr.  08  ran  Kara me  has  started  to  work  in  this  field 
under  the  leadership  of  11c.  Holmatrtim  and  has  already  proved 

to  be  a  vory  able  ooworker.  The  following  persons  have  thus 
been  working  on  the  project 

As  Projeot  birector  Professor  ftig  Claeaoon 

As  Aesearoh  assistants  Pll.lie.  bertil  Holmstrdm 

Pll.lie.  Gunnar  Wettoraark 
Pll.kand.lave  Fischer 
Mr.  Gtfran  Kamme 
Fil.mag.  O'^sta  Palm 
Pll.lie.  Lars-Olof  3 uncial <3 f 
As  laboratory  technicians  Mr.  Andor  Papdl 

Mr.  Bo  Malnros 
Mr.  0*5sta  Lars con 
Mr.  Georg  Haglund 

(2)  Other  significant  actions#  such  as  important 
correspondence  and  conferences. 

The  preparations  for  the  Fifth  International  Symposium 
on  Free  Radicals  on  July  6  and  7#  1961#  are  proceeding  aooordlng 
to  the  plare  and  the  proposals  for  contributions  promise  a  very 
interesting  meeting. 

Dr.  Kldning  from  the  Department  of  Photography  at  the 
Toclinical  University  in  Copenhagen  spent  three  weeks  here  in 
December  to  learn  about  our  experimental  technique. 


